An indirect enzyme-linked immunosorbent assay was used to obtain epidemiologic information on bovine neosporosis in dairy herds of the Mexican central plateau. Sera were collected from 1,003 cows from 50 dairy herds. Forty-three herds (group A) had been experiencing a high abortion rate. The abortion rates for the remaining 7 herds (group B) were within normal limits for Mexico. Five-hundred sixty-one (56%) of the 1,003 sera were positive. The seroprevalence of Neospora caninum antibodies was 72% (95% Cl ϭ 68-75%) in group A and 36% (95% Cl ϭ 31-40%) in group B. These results clearly show that infection with N.
Neospora caninum infection has been recognized as an important cause of bovine abortion in dairy herds worldwide. 1, 2, 5, 6, 19, 24, 26 Infection in cattle is transmitted transplacentally. In recent study, 22 newborn calves were infected experimentally via colostrum mixed with tachyzoites, as confirmed by detection of N. caninum DNA by polymerase chain reaction (PCR) assay in the brains of 2 calves orally infected. The detection of specific anti-N. caninum antibodies in sera of cows has been useful for the diagnosis of the disease and may also prove suitable for seroepidemiologic investigations. 8, 10, 14, 15, 20, 21, 25, 26 The indirect immunofluorescent antibody test (IFAT) and enzyme-linked immunosorbent assay (ELISA) are sensitive and specific methods when used as diagnostic tools for the detection of bovine neosporosis. To date, vaccine-induced antibodies and significant crossreaction to protozoa belonging to the same phylum have not been reported. 7, 12, 13, 25 The ELISA has been successfully used to detect calves infected in utero by testing the serum of these calves prior to ingestion of colostrum. 15 The IFAT has been used to detect antibodies in fetal fluids. 3 Seroepidemiologic studies might be useful for the development of strategies to control neosporosis because they allow the status of the herd to be directly assessed. Not all seropositive cows abort, but the risk of abortion in infected animals is twice that in noninfected cows, suggesting that only half the abortions in infected cows might be attributable to neosporosis. 16 Other infectious agents, such as bovine viral diarrhea virus, 17, 20 or toxic agents, such as mycotoxins, 4,20 might increase abortion risk in cows infected with N. caninum by causing immunosuppression. Few seroepidemiologic studies on cows have been carried out in Latin America, 18, 23 and none have been performed in Mexico. The aim of this study was to obtain epidemiologic information regarding bovine neosporosis in dairy herds by means of an indirect ELISA.
Sera were collected from 1,003 cows from 50 dairy herds of the central Mexican plateau, which includes the following states: Hidalgo, Coahuila, Estado de México, Puebla, Chihuahua, Aguascalientes, Querétaro, Zacatecas, Jalisco, Durango, and Guanajuato. Not all animals from each herd were tested. These sera were submitted to the Department of Pathology, College of Veterinary Medicine and Animal Production, of the National Autonomus University of Mexico from January 1997 to March 1999. These 50 herds were divided in 2 groups based on different reproductive problems. Forty-three herds, identified as group A (563 cows), had been experiencing high abortion rates of 13-30% annually over the last 3 years, and approximately 80% of these cows (450) had aborted recently. The other 7 herds, identified as group B (440 cows), had an abortion rates of up to 12% annually over the last 3 years, and approximately 40% of the cows tested (176) had aborted recently. In Mexico as in other places, such as California, approximately this number of abortions could be expected in pregnant cows (endemic abortion). Abortion rates were determined from the total number of fetuses aborted between 45 and 265 days of gestation divided by the total number of confirmed pregnant cows in the herd for each year.
The indirect ELISA and the interpretation of the results were performed following the manufacturers a recommendations. The ELISA results were interpreted using the mean optical density (OD) value of the positive controls [(O.D. 1 ϩ O.D. 2 )/2] multiplied by 0.35 to determine 35% of the positive control. Any samples having values Ն35% of positive were considered positive for Neospora antibodies, and any samples having values Ն35% of positive were considered negative. The OD of the positive controls was Ն0.70. Microtiter plates were read using a spectrophotometer set at ϭ 620 nm. The number of positive and negative sera in the 50 herds for each of the states was determined. The seroprevalence for each herd was taken as the number of seropositive cows divided by the number of cows tested. These sera were not tested for other diseases.
Tissues from 32 aborted fetuses from groups A and B were evaluated histologically. The correlation between serologic and histopathologic results was determined. In addition, an immunohistochemical (IHC) study was performed on 21 of 32 fetuses that had lesions typical of neosporosis.
The results of the serologic survey are shown in Tables  1-3 and Fig. 1 , where the number of positive and negative sera from the 50 herds for each state and the seroprevalence in groups A and B are indicated. Five-hundred sixty-one (56%) of the 1,003 examined sera were positive. The seroprevalence was 72% (95% Cl, 68-75%) in group A and 36% (95% Cl, 31-40%) in group B. Twenty-two of the 32 fetuses examined by histopathology had lesions consistent with neosporosis ( Table 3 ). Twenty-one of these 22 fetuses (95%) were associated with seropositive dams. In 17 of those 21 fetuses (81%), parasites were detected by IHC in at least 1 organ. Among the 29 fetuses examined from seropositive dams, 8 (20%) had no detectable lesions.
The results of the serological survey clearly show that N. caninum infection is widely distributed in Mexican dairy herds, a fact upheld by a seroprevalence of 72% in group A. Although only aborting cows were sampled, a strong correlation can be seen between N. caninum seropositivity and abortion. However, the seroprevalence of 36% in group B suggests that the infection was present, although to a lesser extent. These findings may be the result of collection of samples from both aborting and nonaborting cows; however, they are relevant because although not all seropositive cows aborted, the risk of abortion in an infected cow is Ն2-fold higher than that of noninfected cows in the same herd. 6, 16 Studies also demonstrate that the occurrence of congenital infection from seropositive cows contributes to 78 and 90% of infection in herds. 6, 15 In this study, the ELISA was useful for identifying infected cows; there was a 95% correlation between the results of this technique and those of histopathology in 22 fetuses. Others have also reported a strong correlation between fetal histology and serology of the dam. 11, 24, 25 The absence of lesions in the fetuses from infected cows could be due to multiple factors such as low infective dose, failure of the parasite to multiply, host immune response evasion, or autolysis masking mild lesions. It is also possible to obtain a falsepositive ELISA result. More sensitive tests, such as PCR and probe hybridization, are available for detection of N. caninum DNA in tissues. DNA analysis could be used to increase the correlation between the presence of the parasite in tissues and the serologic results. 9 Some researchers have recommended that the serologic status of the herd be determined to obtain information about the risk of abortion attributable to N. caninum infection. 20 This is the first seroprevalence study of bovine neosporosis in Mexico. Results showed the presence of the disease; however, further epidemiologic studies are needed to provide a better understanding of neosporosis under local conditions.
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